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. introduction. The analysis of pulsating flows has l‘)ccn of }nlcr?‘sl‘
for o long  Line. Sneh o motion would explain the blond flow in vasculat
s Recentlv, Turk and al. 1] have used the lincar micropolar tl‘lcnfr_?'
of fluids as a model Tor blood. They have considered the pu.ls‘zl;‘ll](l' _“(_)_“' ulm:
micropolar fluid throuvlh a rigid civeular tube doe to astnusoidally varyiig

e CasY 'E . . . . . .
p!cs\ult: Tltl:d]l;}:iunl work the additional _:-m-.zplc&n,)' .ul lf)n:,_l{ltu”dll;ml ‘t\ldltll
vibration has been considered. The interest m the effeets of such '\_x all mo ? .
from an investigation of ~::1!:(ll()\':lﬁ(:ll]:ll’ behavior in L\l(,
presenee of low-frequency vibration which s currently in progress. ._blt_u“.:
vibration elfeets are of interest for jackhammer operators, ;15-1.1'1)1111l}ts k u'li‘lll,.
hoosters, and other workers who perfornm vibration cn\'uu.nnul_nt]s.‘ :;
wliwlions of voverning partial di!’l‘urc:nlll:ll equations arc u::t.:lmtu:( ‘;ll.lllfljlll;.i:
apphication of cousceutive ‘lmnslormatwns: i il}lllt‘_ ‘Il-.m ¢ [.'mé]v':;vi-:blg
made on the spaee variable tollowed by o ].apluc(_: tI‘HHbI.Ol!ll o Lme v l -

2. Formulation of the problem. lor axisynmmetric. l]lt‘UIn}‘)I‘(:‘,hhll)l‘L,'
parallel flow the ficld cquations governing the motion of the micropolat
llaids  [2] reduces to

A 1 & op o

T resulted

rer o o
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_ . -_ ¢ .
Lelre w) — & _"_ — 2l =g
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i which The evlindrieal coordinate system (r. 0, =) has been used Iln(l.“’llcl(i
© is the veloeity component in z-direction, @ 1s the nncmrum?lon (li_nnpt')n
nent in O-direction, v and ¢ being functions of (r. 1) on!)-"; pois -}1;1]1151 nio‘:‘\ :
pressurce to he specilied or determined ; ¢ is the density and j the micro
inertin 1 u. &, = are the material constants. _ ‘ .

Lot us assume a sinusoidal pressure gradient of the form
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(2) & _p

: 2 -5 Paosin o,
il
where P,, is the mean pressure gradient, £ ts the amplitade of sinusoidal

pressure gradient and o is the cireular thuuw\ ol oscillation.
The bound: wry condilions are

{3) v (R ) =vosin {4 4- ),
(4) f—[ru‘-] =0, on r =R,
ar

where v, is the oscillation amplitude, Q is frequeney of vibration, and -
an initial phase angle. R, is the tubce radius. In addition one wants
o(r 0) = 0. w(r 0) =0, o
Cr limp

The boundary condition (1) represents a physically reasonable boun-
dary condition for the microrotation at the tube wall when applyinge micropo-
lar fluid theory to the flow of blood 1. l

If we make the following transformation

- 1
(5) wir, {) __i(; )
rer
and substitute this expression and (2) in (1), we oblain the following trans-
formed pair of coupled partial differential cquations

10{ ¢v _
(w + k)‘_':'j(" -,—) k= P, (1 4 csinwt) =3 L
réry or P

(6) e .
L2 G180 g
rér\ ér rér\ ar T I

where ¢ = P,/P,,.
Now, taking the finite Hankel transformation [3]
10 3] of equations (¢
with respect to space variable 7, and taking into account (.3)1( 1) \1clcl<.)

_(_l..!. + ’b) EJEE’J ‘:“ kﬁf (J - ) ut)n_‘Jl (Ro :) g]n( L. CP) _:__

(1) P,R.(1 + ¢sin ot -,
4 o L Eb]nw)JI(anr)=FdL.f‘
Si di
.{;2 Uy T -’»Ef z‘.r - kRot-‘oE.;Jl (Ro:::,-) sin (Qt - :P) _—
8 —
( ) 0 21\:“‘; = F -%{ 5
dt

where v, =Hy,{v{r, 1)}, w, =H,{u(r, )}, and
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(1) i, \ { ) (Z ) dr,
v
is the definition of finite hankel transformaltion. The parameters 2 (¢ =
1, 2, L) are choosen to he the positive roots of the transeendental equation
(10) Jil Rafifr=0

whete o, is the Bessel function ol order zero.
Now. il we consider the Laplace transform of cquations (7) and (8)

with respeet to time, we get:

_ P, i, o) .
(0 A Ry Zioge = by ? ( T ._~)"" (R, )
' R
() e Q 5 . T o (R L) i
g ) Rewa sy W g L ———— SN Q| £) = g8t
Ladih) L "(.\-: Il e g
Y] 5 . .
iy -k Shee — A h’uz:_.:__,t N e ———— s Q)JI(RO %)
(1-_)) ’ e &% - O 52 = €1
— 2 = pjsuyc.
where oo, =L $E405. O wr =1L wEfs, ).

We have o solve the simullancous linear aleebraic equation  (11)
and (12) Tor o, and ;. The results are

Ia'ui,u..].(h’oi,)(il cos o 8 sin :;:)
+ 00 '

T IS -

- _‘E:_._ = 5 - 1t +

w = -

ht? i

kPR (Rn'i,-)[ 5 4 zws - @F ‘ B
s

Y v 5 o+ )R]
Fvoltos J (Bo%) 8% sinp + 5€2 cos
B ) [ (st (%) Q* (sn]
where
(14) QH(s) = - i( (o= k) v m s (R )
=) Y [

and 73 = (2w 4+ k) kf[ Az + #)]-
Now, it is posslblc to find the inverse Laplace transforms of (18)

(e (S0 SHi and %, (3, ?) =L {ﬁ.}'(ih ) 5

l.c. DglZy ¢

through application of the residuc theorem. The results are
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(13) e Ee o
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(i + 09 (5 + o)
=f.'PmRnE_fJ1 (I2.%,) '1 o gwry s T

13 sers + oF 7
! \ ot
- Fa I
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(=, cos (4 3y Silt Qt)!.
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1 eryr.,
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(186)

+ﬁLm,w JhmM+&mw.
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where
oy =& ] o - .
1 I"J(-’) (f 1);} —(1)') —IL €3] (rl 5 r:) (2]& + ‘.'E;)_ Lo T ) (r [] r )
P AR TV
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rial

y, == (e — o) (2K D) — gt (i T Be
rJ) cosm — fesing S 0 sin g,

5, == L) (ry
g == (2h 4y S (L r.)eos g — T sin o - QF sin ] 4

£j |02 cos g — I cos g L 0ry - }sin gl
given by {1:4).

wdratie expression Q°(s)
v to speeify a

and r,. r. are the roots of the qu
To delermine the propertics of r, and r. it is necessar
tor j. We shall consider the limiting case in which

12V xV

value

[

or in cotiponent form
1 éw{r.d)
2

(17 wiro )y = — —_—
ér
Substituting (17} in cquations (1) viclds, after simplification
(1s) J o=l )
cee that Q(s) has two real

aluc for j given by (18) in (14) we
e roots ry and 7.

solution, it v
L (Z. D) and Wy {53

2 ey )
) = Ut () =5 B8
fo) =5t () =3 BIG0 G e s

Using the v
distinet negativ

To complete the
Hankel transforms of ©

emains to obtain the inverse finite
1) by usc of

Hence
2 « 5z Jo{r &)
(1 o =2 % B ) DR
Ej 2 ’ {J1 (RN}
SRR 4 (39
20 w(r, ) == ¥ e ) _
(20 1) =5 5 Tl DT R e
TFrom the equation (5) with the help of (20) it results
(21} w(r, 1) —_—_2_” 1_"-’(,?' ) Jn("%:) .
R4S % (LRGN

Combining equations (15) and (16) with equations (19) and (21),
the complete transient velocity and microrotation profiles
a circular tube with longitudinal

respeetively,
f micropolar fluid through

for the flow o
vibration are obtained.

If we allow time to approach infinity it follows
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o(r, t) =2Ln JrZ)
R E - : (2h -+ ‘.f:'-") L
Foldve “T‘T=Jl(Roif) [T 1
(22) + €M,
(ﬁ+MMﬁ+m¢h“MM+?wmmq—
20,0 Jirs :
o Jfr,) Cxveos L - 8 sin ()

(iR T LT (RE) (R Q8 (8 4 09

w(r, 1) — 11 L Jrg) o ,
(23) PI":)'RD T nrad, (RUE_'.) ‘ o

+ %, sin (-]l)] — 2hr,{d 'S J, (l‘ E.)
F‘Ih)u H rl}'i']l(l‘,uz.i) '

JT

Rten) (i 2 00 O

7y cos QU -8 sin (O
ot QY (2o S
In compari i BT
iparison with the res "I
- ﬁigniﬁcmlltlv ;{; a‘.'\ll]ll the results of [1). we see. that wall oseillati
i, er the pulsating flow in a rigid e  orellintion
results suggest, also, BE chang

vascular resista that important ch: e .
nee and the shear stress to which hlood m(_L_.(,slm peripheral
vessels are

may occur duri : .
: turing whole-body vibration exposed
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RECENZIE

LT, WINTESIDE (liditer): The Mathematical Papers of Isuic Newton. Volume VIL
19611063, Caunbridge University Press, 197G LNVIL - 706 p.

Volumul cuprinde cereetirile mutenatice ale i Newton din periomda ultimitor 5 ani
petrecuti L Cambridge. Acestea atl trei centre principale de interes: metodele fluxunilor si
seriilor, geometTia clasied purd si gevmetira analiticd earteziand. Prima parte a volumului re-
prodice rezultatele obtinute in extinderea tehnicilor de caleul combinat al fuxiunilor si fluen-
{elor st de exprinare prin seril infinite. A doua parte, eare ¢ste era mai extinsi, prezinti pentru
prinu dati sub formit Lipiritd tratatul detaliat al lui Newion asuapra metodelor de analizii geo-
wetriva utifizate de weometril antiei si urmagii lor. A trein parte prezintd textul final al lu-
eririi . lnmneratio Linearam Pertii Ordinis™ (Fnumerarea curbelor de ordinul al 111-leca), re-
daotatii de Newten in 1605 pe huza versiunilor anterioare; aecastn  trateazi clasificarea
ulgebried o curbeler cubive.

Jack Weinstein

ILANS REICHARDT: Geuss o die nichi-euklidische Geowmetrie, ‘Feubner Verlagsge:
sellsehadt, Leipzig, 1076, 116 p.

Anjversarei bicentenarnlui nasterit i Gauss (30 aprilic 1777) o dat autorului prilejul
dea evoen eontributin i Gauss Ja aparitin si dezvollarcit geomelrici necuclidiene. Materialul
este grapat in trei eupitule. In primul (1t p.Jse prezinta antceedentele geametrici necuclidiene,
diversele inceredri de dememstrare directd sau indireeti, n axiomel paralelelor, necontradictia
geometrie cuclidicne. Capitolut 11 (66 p.) contine reziltatete lui Gauss in geometria necueli-
diani, usa cum le gidsim in notifele sale siin corespondenta sa cu sal despre Taurinus, Gerling,
Sehumacher, Bessel, Wollgang si Johann Tlolvai, Lobacevski, Riemann ; se dau extrase esen-
tinle din insemniri si din serisord. Ulthinu! eapitol (23 p.) subliniazit influenta mostenirii lui
(iauss —— recunoastercea progresiva n geometriei necuclidiene, realizaren unor modele, aparitia
upor direetii noi in geometrie {Felix Klein, Soplius Lie, David Hilbert). In incheiere se di o
hibliografic de 34 titluri si un indice de nune «i notiuai.

Desi densii, expunered este de o claritate desdvirsiti, care permite parcurzerca cirtii
nt numad Gied dificudtati, dur chiar cu placere. De altfel, autoral, geometru reputat, membru
al Academici de Stinte 2 ttepublicii Democrate Gernrang, este un profund cunoscitor al operei
lai Guuss, el fiind st eoordonatornl volumului omagial publicat in 1935 la centenarul mortii
lui Guuss. D. Rimer

3. 5. KOREIMANN: Lericon der angereandien Datenverarbeitung, Walter de Gruyter,
Berlin, New York, 1977, 71 tig., 340 p.

Lexiconul referitor la prelucrarea datelor cu ecaracler aplieativ _contine un numir
imare de artieole eare se referd la cei mai vehiculati tevmeni dintr-o serie de domeni ale infor-
naticit ou caracter aplicativ: analiza sistemclor informationale si proiectaren acestora, condu-
eerea el mijloace de caleul a proceselor de productic, software de hazd, procese de ealeul in timp
renl, ete. Lueraren oste ulild tuturor informaticienilor precum si eelor care dorese si-¢i clarifice
sensul unor notiani de informaticd de largh eirculntie.

Dan Simovici

HEINRICIH ROTIL: Der Lehrer und seine Wissenschaft, Errinerles und Aktuelles, Ein
Interview von Dugmar Friedrich zu seinem 70. Geburtstag Iermann sSehroedel Verlag, Hannover
Dortmund, Darmstadt, Berlin (1976), 168 p.

La 2 50-a aniversare a nasterii sale, 1einrich Rotl, profesor de pedagogic 1 Universi-
tatea din Gittingen, autori] a numeroase tratate de Dbazd in probleme psiho—pedagogice igi



